A stored-ion collision technique has been used to study the charge-changing collisions of multicharged nitrogen ions with H2 and N2 target gases. The ions were produced inside a Penning trap with use of electron-impact ionization. The time constants for exponential ion loss by charge-changing collisions were measured at several target-gas densities, and from these time constants and densities the rate coefficients for electron capture were calculated. For the collision of N'+ with H2, for which calculations by Gargaud and McCarroll were available, the cross section for electron capture was obtained from the rate coefficient using U, where U is the rms ion velocity.
I. INTRODUCTION
Cross sections or rate coeScients for electron transfer to various multicharged ions are important to the areas of research on x-ray lasers, fusion and laboratory plasmas, and ion sources, and in astrophysics. This wideranging need has led to substantial theoretical efforts' which at the lowest ' The results of these measurements were in agreement with the calculations of Heil, Butler, Bienstock, and Dalgarno. ' '' In ' ' and do not require exhaustive description. A Penning ion trap was installed in a bakeable ultrahigh-vacuum system pumped by a 60 1/s triode ion pump and a 250 1/s titanium sublimation pump.
The base pressure of the system was 10 ' Torr following only a moderate bake. Target gases such as Nz and H2 were admitted to the system through a leak valve from a separately bakeable gas-handling system, which could be evacuated, after rough pumping, with a small ion pump. This system was used to mix gases, and to hold them at pressures near 1 Torr with minimal contamination.
The Fig. 4 . Data at much higher collision energies show a larger cross section for capture, which is velocity independent.
The rate coefficient is k(N +, Hz) =[4.2(0.6)]X 10 ' cm /s.
The rates for charge transfer in H2 are summarized in Table I . 
